The results of experiments on learned helplessness in the appetitive situation have varied from facilitation to debilitating effects produced by exposure to uncontrollable food. The conditions under which the interference effect (debilitation) may occur were examined in the first three experiments, employing the triadic design. Sixteen sets of conditions were examined. The results suggested that the effect occurs when (l) subjects are preexposed to the manipulandum to be used in the test stage, by having it present during pretreatment with uncontrollable food, and (2) the manipulandum employed during pretreatment is absent during the test stage. Furthermore, under the reverse conditions (test manipulandum absent during pretreatment, and pretreatment manipulandum present during testing) and partial reinforcement of the response contingent subjects during pretreatment, the test performance of rats exposed to uncontrollability was facilitated. Experiment 4 confirmed the occurrence of the interference effect under the suggested conditions. Apparently inconsistent results of previous studies may be interpreted in the light of these findings.
empirical effort, methodological weaknesses in relevant studies leave the effects of exposure to uncontrollable appetitive reinforcers unresolved.
In experiments using human subjects, interaction between the experimenter and the subject clouds the distinction between appetitive and aversive events. Is the subject gaining approval or avoiding disapproval? In many experiments, both possibilities exist since positive ("right") feedback and negative ("wrong") feedback were employed (Benson & Kennelly, 1976; DankerBrown & Baucom, 1982; Griffith, 1977; Hiroto & Seligman, 1975; Klein, Fencil-Morse, & Seligman, 1976; Nation & Massad, 1978; Roth & Bootzin, 1974) . Even when more direct positive reinforcers have been used, negative verbal feedback still occurred (Dweck & Reppucci, 1973) .
The results of experiments employing pigeons have varied from support for the interference effect (Enberg, Hansen, Welker, & Thomas, 1972) to extremely shortlived effects (Welker, 1976) to failure to observe the effect (Schwartz, Reisberg, & Vollmecke, 1974) . Furthermore, the support observed by Enberg et aI. has been criticized on statistical grounds (Garnzu, Williams, & Schwartz, 1973) . In addition, methodological difficulties arise from the presence of the treadle apparatus only in the response contingent group's pretreatment chamber. Thus, without the treadle, the test situation is more discriminably different from the pretreatment situation for the response contingent group, reducing the possible transfer of any competing responses.
Experiments in which rats have been exposed to uncontrollable appetitive reinforcers have also produced divergent effects, ranging from the interference effect Copyright 1988 Psychonomic Society, Inc. JOB (Oakes, Rosenblum, & Fox, 1982) to failure to observe an effect (Wheatley, Welker, & Miles, 1977 , erratum 1978 to facilitation (Beatty & Maki, 1979; Calef et al., 1984) . Methodological considerations also render some resultsambiguous. For example, exposure to uncontrollable appetitive outcomes has been confounded with exposure to appetitive outcomes per se, through the absence of subjects exposed to controllable outcomes (e.g., Bainbridge, 1973 , Experiments 2 and 3). When separate groupsexposed to controllable reinforcement and uncontrollable reinforcement have been employed, the groups have notbeenequated for amount of reinforcement (e.g., Bainbridge, 1973, Experiment 1) .
Recently, inconsistencies havebeenpartly resolved by consideration of the test measure employed. The failure to observe the interference effect employing a running speed measure (Calef et al., 1984) and the observation of the effecton morecomplex tasks (Oakes et al., 1982) may be reconciled. Job (1987a) showed that prior exposureto uncontrollable food deliveries retarded T-maze discrimination but not T-maze running speed. These results suggest that uncontrollable appetitive outcomes maycause a cognitive deficit, butnotthe proposed motivational deficit-that is, the "reduced incentive to respond" (Alloy & Seligman, 1979, p. 210; Maier & Jackson, 1979,p. 160; Maier& Seligman, 1976 )-since response speed remained unaffected. However, thispossibility does not account for the failure to observethe effect in a barpress test (Wheatley et al., 1977) or the observation of a facilitation effect. Therefore, the present series of experiments attempted to establish the conditions under which the interference effect could be observed reliably in the appetitive situation. The detection of the appropriate conditions may help to resolve some of the apparent inconsistencies in the existing literature. Such a resolution of these inconsistencies would also reduce the viabilityof the possibility that the appetitive interference effect simply reflects selective reporting and/or publishing of positive results.
EXPERIMENT 1
In Experiment 1, the effects of three factors were examined. These factors were examined not only because they have varied across previously reportedstudies, but also because they could be expected to influence the learned helplessness effect as follows:
1. Continuous versus partial reinforcement of the response contingent group during pretreatment. The response contingent rats determine the rate of food delivery to their yoked (helpless) partners. The change from continuous to partialreinforcement, therefore, affects the rate of food delivery for the yoked rats. This maybe critical in that a partial reinforcement schedule allows more time for the yoked rat to performresponses between food deliveries. Thus the noncontingency of numerous responses and food delivery may allow greater opportunity for the yoked rats to "perceive their helplessness" under the partial reinforcement condition.
Presence or absence ofthe test response manipulan-
dum during pretreatment. Maier and Seligman (1976, p. 8; Maier& Testa, 1975) claimed thatthe learned helplessness effect is demonstrated in rats only when the response-reinforcer contingency is not obvious. Possibly, a high-probability test response makes the contingency more obvious by exposing the subjectto the contingency more frequently. One way to reduce the probability of the test response (inthiscasea nosepoke)is to preexpose the subjects to the nose-poke keyduring pretreatment (Lubow, Rifkin, & Alek, 1976) . Thus, the test is morelikely to meet the requirement suggested by Maier, Albin, and Testa (1973) that the task be "acquired more gradually" (p. 587). The presence of the key in bothphases may also increase generalization from the pretreatment to the test phase.
3. Presence or absence of the pretreatment response manipulandum during testing. As stated earlier, the presence of the pretreatment manipulandum (a bar) may increase generalization from pretreatment to test. However, the presence of the bar may also impair the nose-poke performance of the response contingent group by response competition. This effectshould be especially strong after partial reinforcement during pretreatment.
Method Subjects
The subjects were 128 male Wistar rats, aged 90-100 days at the beginning of the experiment. Rats were housed 2 or 3 per cage, as dictated by numbers, and were maintained on a 12:12-h lightdark cycle with ad lib access to water.
Apparatus
Three identical Skinner boxes were used. They measured 22.5 x33.5 x32.5 em high. Walls were constructed of clear Plexiglas, and floors were stainless steel. To one end wall was attached a food cup, 2.5 em in diameter, located 3 em above the floor and 6 em from the left side wall. Immediately to the right of the food cup was a l<k:m long, 2-em wide Plexiglas bar, located 9 em above the floor. During the test stage, a nose-poke (NP) key was secured to the left side wall using masking tape. The key was made of copper, and was located 16 em from the front wall and 3 cm above the floor. Barpress and nose-poke responses were automatically detected and recorded using Hales equipment, while 45-mg food pellets were delivered by Davis Scientific Instruments pellet dispensers. The laboratory was illuminated by overhead fluorescent lights and ventilated by a fan, which also provided background noise.
Procedures
Because of the large number of subjects involved, the experiment was conducted in 10 replications of up to 16 rats each. After 2 days acclimatization to the laboratory, the rats were placed on a 23-h food deprivation schedule, with access to wet mash for I h per day . Thisreduced their weights by approximately 20% over 14 days prior to the beginning of the experiment. On the 15th day, each subject was allowed 5 min adaptation to the Skinner box, with 10 food pellets in the food cup and no manipulanda present.
Pretreatment. The subjects were assigned, on the basis of their predeprivation body weights, to one of four basic groups in matched sets of 4 subjects so that each set of 4 rats consisted of 1 rat in each group. The four groups received differential pretreatment as follows:
Response contingent (RC) group. RC rats were allowed to earn a total of 980 pellets by barpressing on a continuous reinforcement (CRF) schedule or on a partial reinforcement schedule that began with CRF in the first test session and was extended through FR-2 to FR-6 and then to VR-8 (range 4-12). Seven sessions occurred over an 8-day period, with the rat allowed to earn the following numbers of pellets per session: 40, 40, 100, 200, 200, 200, 200 . A test of eating speed occurred on the day on which no barpress training occurred. To avoid a possible selection bias in this group, no subjects were discarded for failure to learn; rather, shaping by successiveapproximation was employed, but was rarely necessary. The subjects were 22-to 23-h food deprived at the time of the experimental sessions. For half the subjects the NP key was present during pretreatment, and for the other half it was absent.
Yoked noncontingent (Y) group. Each subject in this group was yoked to a RC subject. Pretreatment for the Y group was identical to that of the RC group except that the delivery of the 980 pellets was determined by each Y subject's RC partner in the adjoining box, and was thus independent of the Y subject's behavior. The bar was present for the Y group, as it was for the RC group, and the NP key was present only for those rats yoked to a RC rat with the NP key present. Neither response had any programmed effect.
En masse control (MC) group. This group was given the same pretreatmentas that used by Wheatleyet al. (1977) . The MC group received the same pretreatment as the RC group except in one respect: The same number of food pellets as would be earned by the RC group in each pretreatment session was present in the food cup at the beginning of the session. The session length for each MC rat was determined by the time taken for the RC rat in the set to earn the required number of pellets. The NP key was present for the rats in the relevant sets. Barpresses and nose pokes had no programmed effect.
Naive control (NC) group. Since this type of control group is sometimesused in learned helplessnessexperimentsrather than the MC group, it was decided to use both groups in the present series of experiments. Any effectattributable to the different controlgroups would thus be identifiable. This group did not receive Skinner box pretreatment. NC rats were kept in the home cagesduring the seven pretreatmentsessions, receivingan additional amountof PurinaRat Cubes to equal (in caloric value) the pellets received by the other groups. These foodsare knownto be of similarcaloricvalue (Valle, 1969) .
Magazine training. On the day between pretreatment and testing, all subjects received a session of magazine training in which they received 100 pellets. Although magazine training.was necessary only for the MC and NC groups, the Y and RC groups were nonetheless given the session in order to equate food intake and exposure to the apparatus on the day prior to testing. For half the subjects the NP key was again present, and no food was delivered within 20 sec of the rat's sniffing or contacting the key. This was achieved by manual delivery of food and continuous observation of each subject.
Test phase. The basic test procedure was the same for all subjects. The NP key was present, and each nosepoke causedthe delivery of one food pellet. One 2o-rnintest session was given each day until a criterion of 100 nose pokes in one session was achieved; however, each rat underwent at least two test sessions and no more than eight sessions. For half the subjects under each condition, the bar was present during testing.
Rationale for sample size. As a consequence of the methodological problems and the lack of reporting of data for individual subjects in previous studies, little informationis available as to the frequency or degree of the learned helplessness effect in the appetitive situation. However, data from the aversive situation indicate that around two-thirds of subjects show the effect. For exam-pie, Maier and Seligman (1976) reported that approximately two-thirds of the 150dogs they exposed to inescapableshock were subsequently debilitated; Brownand Dixon (1983) reported that all 6 inescapablyshocked subjects froze in the test stage; Job (l987b) found 16 of 18 subjects debilitated; Kelsey (1977) found 8 of 10 subjects debilitated; Maier et al. (1973) found 5 of 8 debilitated in Experiment 5, and 7 of 10 in Experiment 6; Maier and Testa (1975, Experiment 1) found 6 of 8 debilitated; and Seligman and Beagley (1975, Experiment 4) found7 of8 debilitated. On the other hand, Henn, Johnson, Edwards, and Anderson (1985) found much lower percentages of subjects debilitated, and also found that a genetic component was an important determining factor. On the basis of this small numberof reports of the relevantindividual data, the estimate of 66% of subjects showing the effect appears to be reasonable. Ifthe probability of a givensubject'sshowingthe learned helplessnesseffect is .67, then the probability of obtaining the effect in 2 or more subjects in a group of 4 is .89. In other words, in an experiment involving 4 subjects per group, and employing the criterion of debilitation occurring in 2 or more Y subjects, the power of detecting the learned helplessness effect is .89. In the present experiments, any Y rat that shows NP performance that is inferiorto all 3 of its matched rats (RC, MC, and NC) is regarded as debilitated.
The previous inconsistent results with appetitive reinforcement suggest that the learned helplessnesseffect may be elusive. Thus, although more subjects would naturally increase the power, it was decided that many combinationsof conditions may need to be examined, necessitating the use of many subjects, and that a power of .89 is acceptably high. Sincefalsepositiveresultsare the greatest risk of this design, it was decided that an additionalexperiment involving an appropriate number of subjects would be conducted to verify the effect under the combinationof conditions observed to be most likely to produce the effect.
Summary. A fullycrossedexperimental design was employed. This resulted in a4x2x2x2 design (4 groups: RC, Y, MC, NC; 2 rates of reinforcement: continuousor partial; 2 pretreatmentconditions: NP key present or absent; and 2 test conditions: bar absent or present). Four subjects were employed in each of the 32 cells. Experiment 1 may thus be seen as an examination of the learned helplessness effect under eight experimental conditions, using four basic groups.
Results and Discussion
Three measures of test performance were examined: total nose-poke responses on the first day, days to criterion (with tied results decided by the number of nose pokes actually performed), and latency from the first to the fifth nose poke. The latter measure was included to examine the possibility of a very brief decrement as observed by Welker (1976) . The results for these three measures are presented in Table I .
The relevant manipulations produced the predicted direct effects as follows: (I) In comparison with CRF, VR-8 reinforcement allowed considerably more time for responses by the Y group during pretreatment: the average time between reinforcers under CRF was 4 sec, compared with 18 sec under VR-8. This difference is significant (Fisher exact probability test, p < . (05). (2) The presence of the NP key during pretreatment reduced the initial probability of a nose poke during testing: the mean latency to the first nose poke was increased from 101 sec to 330 sec after preexposure. A fixed effects model analysis of variance conducted on the log transformed latencies (since the raw latencies violated the assumptions of analysis of variance in terms of skewness, kirtosis, and variance ratio) revealed a significant effect of the presence of the key [F(1,30) = 4.52, p < .05]. (3) As expected, when the bar was present during testing, the RC group performed many barpress responses, averaging 260 barpresses in the first test session after CRF in pretreatment, and 328 after VR-8 in pretreatment.
However, the main effects of interest are the effects of these manipulations on the occurrence of the learned helplessness effect. Of the eight conditions examined (2 conditions of reinforcement x 2 conditions of bar x 2 conditions ofNP key), the requirement specified for support of the learned helplessness effect (two or more of the four sets indicating the effect) was clearly met under one condition. Despite the high power (.89) under the criterion employed, the other seven conditions failed to indicate learned helplessness. Learned helplessness was indicated under the conditions of CRF, key present during the pretreatment and bar absent during the test. Under these conditions, in all four cases, the Y rat showed the poorest NP learning in its set. All 4 Y rats took more days to criterion than any other rat in their sets (binomial test, p < .05 for the three comparisons of the Y group with each of the other groups); all 4 Y rats were poorest in their set on the total NP measure; and 3 of the 4 Y rats were poorest in their set on the latency from NPI to NP5 measure. These results are reflected in Table 1 , which shows that under the relevant conditions, the Y group took on average almost three times longer to perform their fifth nose poke than the second slowest group, and performed an average of two nose pokes, compared with a mean of 106 for the other three groups.
It is noteworthy that the opposite conditions to those indicating the learned helplessness effect appeared to produce the opposite result; that is, under the conditions of partial reinforcement, key absent during pretreatment and bar present during test, the Y rats were facilitated. Under these conditions, all 4 Y rats were superior to the other 3 rats in their respective sets on the total nose pokes and days to criterion measures, and 3 of the 4 Y rats were superior on the latency measure.
The occurrence of the learned helplessness effect under the single combination of conditions may be due to various effects of the manipulations made, as described below. However, it should be noted that none of these factors necessarily supplants the learned helplessness theory as an account. Rather, these factors may influence the observation of the effect by impairing or not impairing the performances of the various control groups.
Continuous Reinforcement
The continuous reinforcement condition not only affects the RC group and the time between reinforcers for the Y group, but it also allows less time in the apparatus for the MC group in comparison with partial reinforcement. The extra time in the apparatus during partial reinforcementpretreatment mayhaveallowed extinction of numerous active responses in the MC group. As would be expected, observationindicated that the patternof behavior exhibitedby this group was a tendencyto stay at the food cup until the allottedpellets were consumed, and then to move around the Skinnerbox. Since the responses made after consuming the pellets are extinguished (no further pellets are delivered), the partial reinforcement pretreatment allows more time for responding (other than standing at the food cup) which is thus extinguished. Consistent withthis claim, the MC group performedfewer nose pokes in the first test session after partial reinforcement than after continuous reinforcement (Ms = 55.1 and 103.8, respectively; t = 1.92, one-tailedp < .05).
The RC rats were also adverselyaffectedby the partial reinforcement pretreatmentin that more barpresseswere made in the test stage. Even with the bar absent, the RC group may have been adverselyaffected; observation indicated that they persisted in other responses incompatible with the NP response, including remainingwherethe bar had previouslybeen and sniffing and scratching the area of the front wall that had housedthe bar. However, althoughthe means were in the predicted direction, with the bar absentthere was no significant difference between the partial and continuous reinforcement conditions in terms of the numberof nose pokes in the first test session (Ms = 82.5 and 93.4, respectively; t < 1).
Key Present
The presence of the NP key during pretreatment achievedthe predictedeffect of reducingthe initialprobability of the test response. Furthermore, after the pretreatment exposure, initial NP latencies were very similar to those reported in Rosellini's (1978) control groups. Rosellini, one of the few authors to report initial response latencies, observedthe learned helplessness effect in an appetitive test similar to the present test. The mean latencies in Rosellini's study were approximately 240 sec and 370 sec for the RC and control groups, respectively (Rosellini, 1978, Figure 2 ), compared with 296 sec and 368 sec in the presentexperiment. Possibly, a response of muchhigherprobability than this makesthe contingency betweenthe response and the reinforcer too obvious, by overexposure to the contingency. This may have been the case in the key absent condition, in which the RC, Y, andMC groups averaged initial response latencies of 92, 62, and 64 sec, respectively.
Bar Absent
The absenceof the bar may have reduced the effect of response competition in the RC group, which otherwise spent considerable time in barpressing during the test stage. However, as notedabove,response competition still occurred in the RC group in the absenceof the bar. This effect may have masked any learned helplessness effect in the Y group. The number of nose pokes made by the RC group was not significantly affected by the presence or absenceof the bar (Ms = 83.3 and 87.9, respectively;
The NC group may also have been affected by the presence of the bar, since it was a more novel stimulus for this group than for the other groups, which were exposed to it during the pretreatmentsessions. Thus, being a prominent stimulus in the box, the bar mayhavediverted responding from the key. This possibility is supported by the significant reduction in nose pokes in the NC group when the bar was present (Ms = 108.0 and 71.8 for absent and presentconditions, respectively; t = 1.96, onetailed p < .05).
EXPERIMENT 2
Most experiments examining learned helplessness in rats in the appetitive context havehoused the rats individually, ratherthan3 per cageas in Experiment I (e.g., Bainbridge, 1973; Wheatley et al., 1977; Winefield, 1978) .
Since communal housing of rats mayallow more exposure to response-outcome contingencies through fighting and social grooming, Experiment 2 was conducted to examine the effectof individual housing of subjects. The other experimental conditions employed replicated those that may be conducive to the occurrence of the learned helplessness effect, and those under which the Y group appeared to be facilitated.
Method Subjects
The subjects were 64 rats obtained and maintainedas in Experiment I, except that they were housed I per cage.
Procedure
All experimentalprocedures were as previously described, with the 64 rats divided into 16 sets of 4 matched rats. Four sets of 4 rats each were then assigned to each of the following conditions: (I) CRF with key absent during pretreatment and bar present during testing; (2) partial reinforcement with key absent during pretreatment and bar presentduringtesting; (3) CRF withkey presentduring pretreatment and bar absentduringtesting; and (4) partial reinforcement with key present during pretreatment and bar absent during testing.
Results and DiscUMion Although 1 of the 4 Y rats was debilitated under the conditions that appeared to be conducive to the learned helplessness effect in Experiment 1, the criterion of 2 of the 4 showing debilitation was not met under any of the four combinations of conditions. It may be concluded that individual housing of rats is not more conducive to the occurrence of the learnedhelplessness effectthanis group housing.
The data again suggested a facilitation of the Y group underthe conditions of partial reinforcement withthe key absent during pretreatment and the barpresent duringtesting. The individual housingof rats had little effect on the facilitation fmding of Experiment 1. Consequently, the relevant results of Experiments 1 and 2 were combined for statistical analysis, yielding a total of 32 subjects (8 per group). Note that this analysis does not involve the comparison of subjectsin Experiment 1 with subjectsin JOB Experiment 2. Rather, equal numbersof subjects in each group participatedin each experiment. The Y group was compared with each other group separately, on each of the three test measures using the binomial test, since the data for all three measures were not normallydistributed. On the measure of total nose-poke responses on Test Day I, the Y group was superior to the RC group (p < .02), the MC group (p < .03), and the NC group (p < .02). On the days to criterionmeasure,the Y group differed significantly only from the RC group (p < .02), whereas on the latency from NP1 to NP5 measure, the Y group was superior to the RC and the MC groups (p < .01 in both cases).
EXPERIMENT 3
Results of the two previous experiments indicate that only one combination of conditions is conducive to the production of the learned helplessness effect. The debilitation seen under these conditions is clear: the Y group averaged fewer nose-poke responseson Test Day 1 than the other three groups by a factorof 46, and, despiteaveraging a latencyof just over 6 minfor their first nosepoke, on average their secondnosepoketook more than another 22 min to occur. Thus, the occurrence of the first nose poke-food pairing did not favorably affect the likelihood of a nose-poke response; however, the effect was by no means permanent, with all 4 Y rats having reached criterion by the end of four test sessions.
Although retarded learning, rather than a failure to learn, has been accepted as evidence for learned helplessness (Levis, 1976, p. 51) , failure to learnhas beendemonstratedin the aversive situation (Maier, 1970; Maieret al., 1973; Shurman & Katzev, 1975) . Thus, the effect observed in the aversive situation appears to be strongerthan the sometimes transitory or nonexistent effects reported in the appetitive context.
One possible explanation of this difference lies in the fact that the reinforcer (shock offset) still occurs in the aversivetest situation regardless of the subject's behavior. Typically, shock is programmed to terminate after 30 or 60 sec. No equivalent response-independent reinforcement occurs in the appetitive test. This responseindependent reinforcement may have the effect of obscuring the response-reinforcercontingency, since the reinforcer is adventitiously paired with irrelevant responses. In an attempt to parallel more closely this aspect of the aversivetest situation, in the presentexperiment, foodwas deliveredon a preprogrammed response-independent basis during the test stage, in addition to the usual nose-poke food contingency.
Method Subjects
Subjects were64 rats obtained and maintained as in Experiment 1.
Procedure
The four combinationsof conditionsexaminedin the present experiment involved the presence or absence of the bar during testing crossed with the use of partial or continuousreinforcement during pretreatment, with the addition of response-independent food during the test stage. In all groups, the NP key was present during pretreatment. For all subjectsin all test sessions, singlefood pellets were delivered on a variable time (V'F) schedule (M = 100 sec, range = 30-150 sec). Of course,each nose poke was also rewarded by delivery of a pellet.
Results
The criterion for the learned helplessness effect was achieved in two of the four combinations of conditions under study; that is, under the conditions of continuous reinforcement, key present,bar absent, and the conditions of partial reinforcement, key present, bar absent. Under both these combinations of conditions2 of the 4 Y group rats were debilitated. Each of these 4 rats ranked last in its set on all three test measures. There was no evidence for the learnedhelplessness effect under the combinations of conditions in whichthe bar was present during testing.
EXPERIMENT 4
One combination of conditions employed in Experiment 1 showed the learned helplessness effect most clearly: underthe conditions of CRF withkey presentduring pretreatment and bar absent during testing, all four sets of subjects indicatedthe effect. However, since both facilitation and debilitation have been observed, it is possible that these effects simply represent the extremes of a randomdistributionof results. To ensure that a genuine debilitation occurs under the relevantconditions, Experiment 4 wasconducted to examine thiscombination of conditions using an appropriately large sample size.
Method Subjects
Subjects were40 rats obtained and maintained as in Experiment 1.
Apparatus
The same Skinner boxes used in the previous experiments were againemployed. However, thewallswere blackened, and individual 12-V houselights were added to the lids.
Procedure
Pretreatmentand test procedures were as in Experiment 1, with the following combination of conditionsbeingemployed: CRF during pretreatment, key present during pretreatment, and bar absent during testing. The only proceduraldifferencebetweenthe present experiment and Experiment 1 wasthat5 dayselapsedbetween magazine training and testing in this experiment, whereas only 1 day separated the two stages in Experiment 1.
Results
For all tests, alpha has been set at .05. For tests of the presenceof the learnedhelplessness effect, matchedsample one-tailed tests have been used.
Days to Criterion
The Y group took significantlymore sessions to reach criterion than each of the other groups (Y vs, RC, GENERAL DISCUSSION The results of the four experiments reported here confirm the difficulty in obtaining the learned helplessness effect in the appetitive situation in that only 3 of the 16 combinations of conditions produced evidence for the learnedhelplessness effect. This occurreddespitethe high power (.89) for detecting the effect under the criterion used. It will be recalled that this criterion was based on evidencefrom the aversive situation, which indicated that approximately two-thirds of subjects show the effect. By way of confirmation, 6 of the 10 Y group subjects in Experiment 4 showed the learned helplessness effect: that is, on the measure of days to criterion, these6 Y rats were each worse than all 3 rats to which they were matched (RC, MC, and NC).
The occurrence of the effect in only 3 of 16 combinations of conditions may be interpreted as suggesting that the effect is largely artifactual. However, the overall pattern of the data argues againstsuch an interpretation. The conditions studied in the first three experimentsare summarized in Table 3 . The results of these experiments reveal a coherent pattern. The three combinations of conditions indicating the occurrence of the learned helplessness effect (one combination in Experiment 1 and two combinations in Experiment 3) have in commonthat the test response manipulandum was present during pretreatment and the pretreatment manipulandum was absent during testing. The learned helplessness effect under these conditions was confirmed in Experiment 4.
Under certain circumstances (e.g., rats housed 1 per cage in Experiment 2), these two requirements were met, yet the criterion for the learned helplessness effect was not met since only I of the 4 Y rats was debilitated. This result may have occurred because of the limited power of 4 subjectsper group. Nonetheless, if all the conditions in Experiments 1 to 3 that include key present and bar absent are combined, 50% of the Y rats showed debilitation (i.e., were poorest in their set) on the total NP measure, and 46% showed debilitation on the days to criterion measure. These results are not significantly different from the 60% of Y rats showing the effect in Experiment 4 (Xl < 1). Thus, overall under the conditions of key present and bar absent, the learned helplessness effect is supported. The marked divergence of these data from the normal distribution was substantially reduced by a log transformation. Consequently, all statisticaltests were conducted on the log-transformed data. The planned comparisons of the Y group with each other group revealed a significant differenceonly in the comparisonwith the NC group (t = 2.95, p < .01). Although the means were again in the predicted direction (see Table 2 ), the Y group did not differ from the RC or the MC groups (1 = 1.42 and 1.17, respectively).
Total Nose Pokes on Test Session 1
Although the means on this measure were in the predicted direction (see Table 2 Table 2 . tconditions under which the Y group was facilitated.
tThe interference effect under these conditions was confirmed in Experiment 4.
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Two combinations of conditions yielded the opposite result: a facilitation effect in the Y group. These conditions have in common conditions opposite those producingthe learned helplessness effect; that is, thetest response manipulandum was absent during pretreatment and the pretreatment response manipulandum was presentduring testing. In addition, the facilitation effect occurred only after lower reinforcement density during pretreatment created by partial reinforcement of the RC group. This facilitation effect may have been due to the Y group's receiving, in effect, more magazine trainingthan the MC or NC groups: the Y group received 1,080 single pellet deliveries comparedwith 100deliveries for the MC and NC groups. Of course, the use of more trials for the MC and NC groups may risk exposureto uncontrollability in these controls. Because the RC group (as well as the Y group) received 1,080 deliveries, a similar facilitation shouldhaveoccurred in the RC group. However, the conditions under which the Y group was facilitated always includedthe presenceof the bar duringtesting. Thus, the RC group may havesuffered from the effects of the competing barpress response. The factthat the facilitation effect is observed only after the lower reinforcement density afforded by the partial reinforcement condition is consistent withthis explanation. UnderCRF, the Y group often did not eat the pelletsat the rate at which they occurred. Thus, a build-up of pellets occurred in the food cup. This may have reduced the efficiency of the potential magazine training.
The finding that the presence of the test response manipulandum is conducive to the occurrence of the learned helplessness effect is consistent with the learned helplessness theory. Maier and Seligman (1976, p. 8; Maier & Testa, 1975) suggested that in the test stage the response-outcome contingency mustnot be obvious to the subject if the effect is to be observed. If the response is of very high probability, then the subjectwill be exposed to the response-outcome contingency quickly and regularly, making the contingency obvious. The procedureof preexposing the test manipulandum had the effect of greatly reducing the initialprobability of the test response, thus reducing exposure to the contingency.
It is noteworthy that the apparently inconsistent findings of previous research in the appetitive situation may be accounted for in terms of the above factors. For example, employing both the conditions observed here to be conducive to the occurrence of the effect, Enberg et al. (1972) observedthe helplessness effect, while Oakes et al. (1982) found evidence for the learnedhelplessness effect employing oneof the two suggested conditions: the pretreatment response was not available during the test. On the other hand, Welker (1976, Experiment 1) and Wheatley et al. (1977 Wheatley et al. ( , erratum 1978 did not observe a lasting helplessness effect; in both cases, the conditions used were those observedin the present series of experiments to be the least likely to produce the effect: partial reinforcement during pretreatment, test response manipulandum absentduring pretreatment,and pretreatment response available during testing. Schwartz et al. (1974) also failed to observethe learned helplessness effect; they also employed partial reinforcement during pretreatment and the test response was not available during pretreatment. Schwartz et al. includedtwo groupsof RC subjects; for one group the pretreatment response manipulandum was present during testing, and for the other group it was absent. They foundthat the RC group without the manipulandum duringtesting was superiorto the other RC group on the test task, further supporting the presentresults. The presentanalysis cannotbe applied to other relevant studies, since other studiesdid not employ a RC group (Beatty & Maki, 1979; Welker, 1976 , Experiment 2) or they employed discrete trial situations (Bainbridge, 1973; Calef et al., 1984; Job, 1987a) .
The effect of the absenceof the bar during testingmay be partly artifactual. The absenceof the bar avoided the pretreatment response'sinterfering with test performance in the RC group. Theabsence of thebaralsoallowed more NP responding in the NC group. This is predictable from consideration of the bar and the NP key as salient, novel features of the test situation for the NC group, whose responding may have been diverted from the key if the barwaspresent. Theabsence of the pretreatment response manipulandum also appearsto have reducedNP responding in the Y group. Although the reasons for this effect are not obvious, the following speculative explanation is available: The Y subjects usually pressed the bar several times in a pretreatment session. While the bar was not connected to the food magazine, it stillprovided the slight noise of the rnicroswitch click and the bar moved under the pressure appliedby the rat. Thus, the movement and noise of thebarwerethe onlyenvironmental consequences over which the Y rats had control. It may be speculated that, for this reason, the presenceof the bar during testingprovided stimulus components related to behavior with controllable environmental consequences. Thus, the removal of the bar during testing left the Y rats with no stimuli associated with even minimal control. This may have increased the strength of the helplessness effect.
The learnedhelplessness effectproduced in the present experiments did not involve the complete failure to" learn sometimes observed in the aversive situation. This is typical of debilitation observed in the appetitive situation. Although the Y group took significantly more sessions to learn the test response,they did eventually learn. One difference between the aversive and the usual appetitive test situation is the occurrence of response-independent reinforcement in the aversive situation. When shock is used in the test, shock offset reinforcement must occur at the end of the trial, which typically lasts 20 to 60 sec. However, when this effect is reproduced in the appetitive situation by introducing response-independent food deliveries, a failure to learn was still not observed (Experiment 3). Nonetheless, the apparent failureto learn in the aversive situation is observed under conditions that allow less opportunity for learning thanis allowedin the appetitive situation. Typically, 30 or fewer trials of 20-to 6O-sec duration are employed (e.g., Brown & Dixon, 1983; Kelsey, 1977; Maieret al., 1973; Maier & Seligman, 1976, p. 36; Seligman & Beagley, 1975) . Thus, the total amount of time available in whichto learn to escape from the shock may vary from as little as 6 min, 40 sec (Brown & Dixon, 1983) to 30 min. These are, of course, overestimates of the time available for learning, since once the subject makes the correct response, the shocktenninates. On the other hand, in the present experiments the response-reinforcement contingency is available to the subject throughout each of the 20-min test sessions.
It is instructive to examine how many subjects in the present experimentswould show evidence of a failure to learn if the testsessions' time waslimitedto the timeavailable in aversive situation tests. For this purpose, failure to learn has been defined as making five or fewer responses in a session. This criterion is consistent with the observationthat helplessness subjectsdo occasionally respond but may not learn from the exposure to the response-reinforcercontingency. Of the lOY subjects in Experiment 4, 9 would show a failure to learn in 6 min, 40 sec of testing; 6 would show a failure to learn in 20 min, and 4 would still show a failure to learn after 30 min. Thus, when test time is equated in this manner, the learned helplessness effect in the appetitive situation becomes more similar to the effect observed in the aversive situation.
A notableexceptionto the limited shock exposure during testing is the experiment reported by Maier (1970) : Maier conducted 130 test trials of a maximum duration of 60 sec (10 sec of CS and 50 sec ofshock). During this extensive testing, 5 of the 10inescapable shockdogs failed to learn test task escaping on less than 3 trials on average. The effect observed in the present study was not as persistent as that reported by Maier. Although 3 of the 14 relevant rats took more than 60 min oftesting to perform five responses, none failed for as long as 130 min.
An important difference between the learned helplessness effects observed in the appetitiveand aversive situations occurs in the form of contextsimilarity. In the aversive situation, the pretreatmentand test contextstypically differ markedly. With dogs, pretreatment may occur in a harnesswhiletestingis conducted in a shuttlebox (Maier & Seligman, 1976, pp. 7-8) . Rats may be given pretreatment with tailshock in restrictive wheel-tum boxes, and then tested in shuttleboxes or swimming tests (Irwin, Suissa, & Anisman, 1980; Weiss et aI., 1981) . On the other hand, appetitive learned helplessness experiments have often involved similar pretreatment and test situations, as in the present series. Tomie, Murphy, Fath, and Jackson(1980) examined the effect of noncontingent food deliveries on subsequent autoshaping. They found that autoshaping was retarded only in a context very similar to the pretreatmentcontext. This difference may account for possible differences in the strengths of the effects observed, since the more novel test contexts in the aversive paradigms may generate fear-related responses through neophobia. However, it is noteworthy that appetitive learned helplessness has recently been supported in quite different pretreatment and test contexts: Skinnerbox operant pretreatment followed by discrete trial T-maze testing (Job, 1987a) .
Any apparent difference between the strength of the learned helplessness effect in the appetitiveand aversive situationsmay also be accountedfor in terms of prior experience. Rats and dogs have not been exposed to shock prior to the learned helplessness manipulation, whereas the rats used in the present study and others have typically been exposed to food for around 100 days prior to these experiments. During their lives, subjectsmay have performed various responses that resulted in food delivery (e.g., approaching the mother, sucking, and fighting withcage mates). Thus subjects may havelearnedto some extent that the food is controllable, and so they may be partly immunized against the effects of uncontrollability in relation to food.
